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IHosicHuTEeNLHAA 3aANIUCKA

HampaBneHHOCTH porpaMMBbl - UG POBast 1TabopaTopwsl.
YpoBeHb nporpamMmel - 0a30BBIi.
Cpok peanuzaiuu nporpammsl: 1 roa, 34 yaca.

Pabouast mporpamma 3aHSTHI BHEYpPOUHOM JeATeNbHOCTH MO (u3uke «DPusnka B
3a/layax U SKCIEPUMEHTAx» IMpeJHa3HAaYeHa JJIi OpraHU3alli BHEYPOUHOM JESITEIIbHOCTH
oOyuaroruxcs 9 kinacca MKOVY «Kimoun-bynakckas COLD».

Pabouas mporpamma pa3zpaboTaHa Ha OCHOBE TpeOOBAaHUU K pe3yjbTaTaM OCBOCHUS
OOIl OO0 MKOY «Kmtouu-bynakckas COIll» B cootBerctBUM ¢ PI'OC OOOQ;
METOAMYCCKUX  PEKOMEHJIAUh 10  CO3JaHWuI0 U (PYHKIIMOHMPOBAHWUIO B
0011e00pa30BaTEeIbHBIX OPTaHU3AIUAX, PACIIOIOKEHHBIX B CETLCKOW MECTHOCTH M MAaJIbIX

ropojgax, IIEHTPOB  OOpa3oBaHUSi  €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOUH
HarnpaBieHHocTe («Touka pocta») (YTBepKIeHbl pacnopsskeHneM MuHUCTepCTBa
npocsenieHust Poccuiickoit ®enepanmu ot 12 saBaps 2021 1. NeP-6). ; MeToaudeckux

PEKOMEHIAIMI 0 CO3aHUI0 U (PYHKIIMOHUPOBAHUIO JIETCKUX TEXHOIMAapKOB «KBaHTOpHYM»
Ha Oasze oO0meoOpa3oBaTeNbHbIX OpraHu3anuid (yTB. pacnopsbkeHueM MUHHUCTepCTBa
npocgetenus Poccuiickoit deneparyn ot 12.01.2021 Ne P-4).

Hean kypca: pa3Buth Yy O0Oy4alolmUXCs CTpPEeMJICHHE K JajdbHEHIIeMy
CaMOOIIPENICIICHUIO, WHTEIUICKTYaJbHOW, HAYYHOM MU NPAKTUYECKOM CaMOCTOSITEIBbHOCTH,
MO3HABATEIbHOW aKTUBHOCTH.

JlaHHass nmporpamMma MO3BOJSIET OOYYarOlUMCSl O3HAKOMHUTBCS C  METOJIUKOM
OpraHu3allid W TPOBEICHUS HSKCIEPUMEHTAIBHO-UCCIIEAOBATEIBCKOM JACATEILHOCTH B
COBPEMEHHOM Yy4e€OHOM mpoliecce Mo (Pu3nuke, 03HAKOMUTHCS CO MHOTUMH HWHTEPECHBIMU
BonpocaMu (U3UKH Ha JIAaHHOM »JTane OOy4YeHMSs, BBIXOJAIIMMHM 3a PaMKH HIKOJIbHOM
MpOTrpamMMBbl, PACIHIMPUTH [EJTOCTHOE TPEACTABICHHE O TNpoOJieMe [IaHHOW HayKHu.
OKCnepuMeHTaIbHASL JIEATENbHOCTh OYJEeT CHOCOOCTBOBATh PA3BUTHUIO MBICIUTEIBHBIX
orepanuii ¥ 001eMy HHTEIUIEKTYaIbHOMY Pa3BUTHIO.

[lenpt0o mporpaMMbl  3aHSATUNA BHEYPOUHOM NEATENBHOCTH MO (U3UKE IS
oOy4aroruxcst 9-X KJIacCoB SBIISIFOTCS:

* pa3BUTHE Yy Yy4YalUXCS T[IO3HABATEIbHBIX WMHTEPECOB, HWHTEJUICKTYaAJIbHBIX |
TBOPYECKUX CITOCOOHOCTEH B MPOLIECCE PELIEHUs MPAKTUYECKUX 3a/1ady U CaMOCTOATEIbHOTO
MPUOOPETEHUST HOBBIX 3HAHMUIA;

* (¢dopMupoBaHHE U PA3BUTHUE Yy YyYaIUXCS KIIOUEBBIX KOMIIETEHIIUNA: Yy4eOHO-
MO3HABATEJbHBIX, MH(POPMAIMOHHO-KOMMYHUKATUBHBIX, COIIMAJBHBIX, W KaK CJICJICTBUE
KOMITETCHIIMI JINYHOCTHOTO CAaMOCOBEPIIICHCTBOBAHUS;

* (GopMHpPOBaHHE TPEIMETHBIX M METANPEAMETHBIX pPE3yIbTaTOB OOydYEeHUS,
YHUBEPCATBHBIX yUeOHBIX JEHCTBUN;

* BOCIHUTAHUE TBOPUYECKOW JIMYHOCTH, CIIOCOOHOW K OCBOCHHIO TEPEIOBBIX
TEXHOJIOTUNA U CO3JJaHUI0 CBOUX COOCTBEHHBIX pa3pabOTOK, K BBIJBHIKEHUIO HOBBIX HUJIEU U
MPOEKTOB;



* peanmu3alusl NEATEIbHOCTHOTO MOJIXO0Ja K MPEeIMETHOMY OOYYEHHIO Ha 3aHSATHSIX
BHEYPOUHOH EATEIBHOCTH MO (PU3HKE.

Oco0eHHOCTHIO BHEYPOUHOH JEATENBHOCTH MO (PU3MKE B paMKax KPY>KKOBOW paOOTHI
SBIISICTCS TO, YTO OHA HANpaBJeHAa Ha JOCTIDKEHHE OOydJaroluMucs B OOJbIICH CTEIEeHU
JMYHOCTHBIX U METANpPEIMETHBIX PE3YyJIbTATOB.

3amaum Kypcea:

* BBISIBIICHHE MHTEPECOB, CKIOHHOCTEH, CITIOCOOHOCTEH, BOBMOXKHOCTEH ydaluxcsi K
pa3IMYHBIM BUIaM JESITEbHOCTH;

* (opMupOBaHHE TPEICTABICHUS O SBICHUSAX M 3aKOHAX OKPYKAIOLIEro MHpa, C
KOTOPBIMH IIKOJIbHUKH CTAJIKUBAIOTCS B TOBCEIHEBHOMN KU3HM;

* (hopmMupoBaHUE MPEACTABICHUS O HAYYHOM METOE MO3HAHUS;

* pa3BUTHE UHTEpECa K UCCIEA0BATEIHCKON e TEIBHOCTH;

* pa3BUTHE OMBITa TBOPUECKOH AEATEIHLHOCTH, TBOPUECKUX CIIOCOOHOCTEI;

* pa3BUTHE HABBIKOB OPraHM3AIMH HAYyYHOTO TPyJa, pabOThl CO CJIOBapsIMU H
SHIUKJIONEAUSIMH;

* CO3JaHHE YCIOBUM JIs peaju3allid BO BHEYPOUYHOE BpEMs MPHOOPETEHHBIX
YHHUBEPCAIbHBIX YUEOHBIX AEUCTBUN B YPOUHOE BPEMS;

* pa3BUTHE OIbITa HEPOPMAJIHLHOTO OOIIEHUS, B3aUMOJCHCTBUS, COTPYAHUUYECTBA; I
paciipeHre paMoK OOIIEHUS C COLUYMOM;

* (popMUpPOBaHUE HABBIKOB MOCTPOCHUS (PU3NUYECKUX MOJIENIEH U OIpeIeIeHHs TPaHHUI
UX IPUMEHUMOCTH;

* COBEpILICHCTBOBAaHME YMEHUN NPUMEHATH 3HAHHUS 1O (GU3MUKE IS OOBICHEHHS
SBIICHUW TIPUPOIBI, CBOWCTB BEIIECTBA, peUICHUS (PU3MYECKHX 3a7ad, CaMOCTOSTEIHLHOTO
NpUOOPETEHUSI U OLUEHKU HOBOM MHGOpMALMK (PU3NYECKOTO COAEpPKaHUS, UCIOJIb30BAHUS
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* HCIOJIb30BAHUE MPUOOPETEHHBIX 3HAHUNA U YMEHHM IJISl PEUICHUS MPaKTHUECKUX,
’KU3HEHHBIX 33/1a4;

* BKIIOYCHHE YyYallUXcsi B pPa3HOOOpPA3HYIO JIEATEIbHOCTh: TEOPETUYECKYIO,
MPAKTUYECKYIO, aHAIUTUYECKYIO, TIOMCKOBYIO;

* BbIpabOTKa THOKWX YMEHUU TEPEHOCUTHh 3HAHWS M HAaBBIKM HAa HOBBIE (POPMBI
y4eOHOM pabOTHI;

* pa3BUTHE COOOPA3UTEIBHOCTH U OBICTPOTHl PEAKIUH TMPU PEIIEHUH HOBBIX
pa3aNyYHbIX (U3UYECKUX 3a/1a4, CBSI3aHHBIX C MPAKTUYECKON JESITeIbHOCTDIO.

MeToabl 00y4enusi 1 GOpMbI OPraHU3ANUM AeSITEJbHOCTH 00yYA0IIUXCH

Peanuzanusa mnporpaMmel BHEYPOYHOM JedrenbHOCTH «®Pu3Mka B 3amadax U
AKCIEPUMEHTax» TMpeAroiaraeT UHANBUAYAIbHYI0 U TPYNIOBYIO pabOTy 0O0ydarommxcs,
IJIAHUPOBAHKUE U MPOBEJICHUE UCCIIEIOBATEIHLCKOTO SKCIIEPUMEHTA, CAaMOCTOSTEIbHBIN COOp
JAHHBIX JJI PELICHHS] MPAKTUYECKUX 3a/1a4, aHAJIU3 U OLUEHKY IOJIYYEHHBIX PE3yJIbTaTOB,
M3TOTOBJIEHHE ocoOuid u moaenei. [Iporpamma npeaycMaTpuBaeT HE TOJIBKO 00yYarOIIUe U
pa3BUBAIOIIKE 11U, €€ peann3anus crmocoOCTByeT 4 BOCIUTAHUIO TBOPUECKOU JTUYHOCTH C
AKTUBHOM KU3HEHHOM MO3ULKEN. BBICOKHX pe3yiapTaToB MOTYT JOCTHYb B JAHHOM CiIy4ae



HE TOJIbKO YYEHHUKH C XOPOILIEH MIKOJBbHOM YCIIEBa€MOCThIO, HO M BCE LIEJICYCTPEMIIEHHBIE
aKTUBHBIE pebsITa, y>Ke CAeNaBIIre CBOM MpodecCHOHaIbHBINA BBIOOD.

I[Inanupyemble pe3yabTaThl

JlocTxkeHre IUIaHHMPYEMBIX pE3YyJbTaTOB B OCHOBHOWM IIKOJIE TPOUCXOAUT B
KOMIUJIEKCE  HCTOJB30BAHUSI  YETHIPEX  MEKIUCHUIUIMHAPHBIX  YYEOHBIX  MPOrpaMm
(«dopMupoBaHHE YHHUBEpPCAIbHBIX Y4eOHBIX JeicTBuit»y, «DopmupoBanne WKT-
KOMITETEHTHOCTH OO0y4aromuxcs», «OCHOBBI Y4eOHOMCCIEIOBATENbCKONM M IMPOEKTHOM
nesTenbHOCTH», «OCHOBBI CMBICIIOBOTO UYTEHHUS M PabOThI C TEKCTOM») W YYEOHBIX
porpamMM IO BCEM TpeaMeTaM, B TOM uwuciie mo ¢usuke. [locie m3ydeHus mporpamMMbl
BHEYPOUHOU JesTenbHOCTH «Du3nKa B 3a7a4axX U SKCIEPUMEHTAX» 00yUaIOIIHECs:

* CHUCTEMATH3UPYIOT TEOPETUYECKHE 3HAHWUS W YMEHHS IO PEHICHUI0 CTaHIApPTHBIX,
HECTaHJAPTHBIX, TEXHUICCKUX M OJMMITHATHBIX 3371a4 Pa3IMIHBIMH METOIAMU;

* BBIPAOOTAIOT MHAUBUIYAIbHBIN CTUITb PEIICHUS (PU3NUECKHUX 33]1a4;

* COBEpIICHCTBYIOT YMEHHS Ha MPaKTUKE MOJb30BAThCS MPUOOpaMU, MPOBOIUTH
U3MEpeHUs] (PU3NYECKHX BEIWYUH (OMpeAeNiaTh LIEHY JeJIeHUs, CHUMAaTh I[IOKa3aHus,
coOJII0/1aTh MpaBuila TEXHUKHU 0€301MaCHOCTH );

* HayyaTCsl TOJIb30BaThCS MPUOOpaMHU, C KOTOPHIMU HE CTAJIKHUBAIOTCS HAa YypOKax
(U3UKH B OCHOBHOM IIKOJIE;

* pa3paboTarOT U CKOHCTPYUPYIOT MPUOOPHI U MOJAEIHU ISl MOCTEAYIONIeH padoThl B
KaOuHeTe (PU3UKHU.

* COBEPIICHCTBYIOT HaBBIKM MHUCHMCHHONW W YCTHOW pedyW B TPOIIECCE HAMHMCAHUS
HCCIIEOBATEIbCKUX PadO0T, WHCTPYKIIMH K BBITTOJHCHHBIM MOJCISIM M TpUOOpamM, IpHU
BBICTYIUICHHUSIX HA HAYYHO - MPAKTHYECKUX KOH(PEPESHIUSIX Pa3TUIHBIX YPOBHEH.

* ONpeaenAT JaNbHEHIee HalpaBlICHUE PAa3BUTHS CBOUX CIOCOOHOCTEH, chepy
HAyYHBIX WHTEPECOB, OMPEICIATCS ¢ BEIOOPOM JaIbHEHUIIIEro 00pa30BaTeILHOTO MapIIPyTa,
nanbHeero npoduis oOydeHus B CTapiiei MIKoJIe.

Ilpeomemmuvimu pe3ynomamamu NporpaMMbl BHEYPOUHOH IEITEIbHOCTH SBJISIOTCS:

1. yMeHHe TOJB30BaThCsl METOJAMH HAYYHOTO IMO3HAHMS, MPOBOJIUTH HAOIOICHUS,
MJIAHUPOBATH U MTPOBOJIUTH IKCIIEPUMEHTHI, 00padaThIBaTh PE3yJIbTATHl N3MEPEHU;

2. HAy4YUTBhCS TIOJIb30BATHCS HW3MEPUTEIHLHBIMU TpUOOpamMu (BEChl, TWHAMOMETD,
TEPMOMETp), COOMpaTh HECJOXKHBIC HKCIEPUMEHTAJIbHbIE YCTAaHOBKHU ISl TMPOBEICHUS
NPOCTEUIIHNX OTBITOB;

3. pa3BUTHE DJIEMEHTOB TEOPETHUYECKOTO0 MBIIIJICHUS Ha OCHOBE (HOPMUPOBAHUS
YMEHHMM yCTaHaBJIMBaTh (aKThl, BBIJACIATH TJIABHOE B HM3y4aeMOM SIBICHUH, BBISBIISATH
NPUYUHHOCIEICTBEHHBIE CBSI3M MEXKY BEJIWYMHAMHU, KOTOPBIE €ro XapaKTEepU3YIOT,
BBIJIBUTAaTh TUIOTE3bI, POPMYITUPOBATH BHIBOJIBL;

4. pa3BUTHE KOMMYHUKATUBHBIX yMEHHUW: JOKJIAJbIBaTh O  pe3yjbTaTax
DKCIIEPUMEHTA, KPATKO MU TOYHO OTBEYATh Ha BOIPOCHI, MCIIOJIb30BaTh CIPABOYHYIO
JUTEPATYPY U APYTHe HCTOYHUKHA UH(POPMAITUH.



Memanpeomemuvimu pesyarvmamamu TPOTPaMMbl  BHEYPOUHOU JEATEIIBHOCTH
SABJISIFOTCSL:

1. oBnajgeHUE HaABBIKAMU CAMOCTOSITEJILHOTO MNPUOOPETEHUSI HOBBIX 3HAHUU,
OpraHu3allud y9eOHOU JeATeIbHOCTH, IOCTAHOBKH IIeJIeH, MUIaHUPOBAHUSI, CAMOKOHTPOJIS U
OIICHKH PE3YJbTATOB CBOEH NIESITEILHOCTH, YMEHUSAMHU MPEABUACTH BO3MOXHBIC PE3YIbTATHI
CBOMX JICHCTBUH;

2. mpruoOpeTeHNE OIbITa CAMOCTOSITEIILHOTO MMOKMCKA aHalIn3a U 0TOOpa HHGOPMAIIUH C
UCIIOJIb30BaHUEM PA3IMYHBIX HCTOYHHUKOB W HOBBIX HWH(POPMAITMOHHBIX TEXHOJIOTHH IS
pEIlIeHUsT SKCIIEPUMEHTAIBHBIX 33]1a4;

3. dopmupoBaHue yMeHHMI pabOTaTh B TPYIIE C BBITOJHCHHEM Pa3TUYHBIX
COIMAJIBHBIX POJICH, MPEACTaBIATh W OTCTAWBATh CBOM B3MVISIABI W YOEKICHUS, BECTH
JTACKYCCHIO;

4. oBNaJIcHUE SKCIIEPUMEHTAIILHBIMU METOIAMU PEIICHUS 3a7a4.

Jluunocmuvimu pe3yiomamamu 11porpaMmbl BHeypquoﬁ ACATCIIBHOCTU ABJIAIOTCA:

1. chopMUPOBAHHOCTH IO3HABATEIbHBIX HWHTEPECOB, WHTEUIEKTYAJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN yualuxcs;

2. caMOCTOSITENIBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUI U MPAKTUUECKUX YMEHUM;

3. mpuoOpeTeHre yMEHUsl CTaBUTh Iepen coOOl MO3HaBaTeNIbHbIE €N, BbIIBUTaTh
TUIIOTE3bI, JOKA3bIBaTh COOCTBEHHYIO TOUKY 3PEHMUS;

4. npuoOpeTeHHne MOJOKHUTEILHOTO 3MOLMOHAIBHOTO OTHOILIEHUS K OKpYKarolen
MPUPOJIE U CAMOMY ce0€ KaK YaCTH PUPOJBI.

Cnoco0bI OLIEHKH YPOBHS JOCTUKEHUS 00Y4aAIOIIMXCS

KayecTBO MOATOTOBICHHOCTH YYAIIUXCS OMPEICISICTCS KadeCTBOM BBITOJHEHHBIX
uMHU paboT. Kpureprem OIeHKH B TAaHHOM CITydae sIBJIICTCS CTEIICHb OBJIAJICHUS HAaBBIKAMU
paboThI, CaMOCTOSATEIBPHOCTh W 3aKOHYCHHOCTH DPA0OOTHI, TIHIATECIHHOCTH JKCIICPUMEHTA,
HAYYHOCTh MPEJIaraeMoro peuieHus MpooieMbl, BHSITHUHN BUJI M KA4ECTBO pabOTHI prbopa
WIM MOJICITH, COOTBETCTBHE HMCCIIEAOBATEIBCKON pabOThl TpeOyeMbIM HOPMaM M ITpaBHIIaM
oopMIIEHUS.

[ToomputenbHON (HOPMON OIEHKH TPyJa YYAIIUXCS SBISETCS JTEMOHCTpaIusi pador,
BBITIOJTHEHHBIX YYalllUMHUCS W BBICTYIUICHHE C pe3yJbTaTaMH HCCIENOBAHUN TEepen
pa3NMYHBIMM ayIUTOPHUSIMHU (B KJIacce, B CTapLIMX W MIAJIIUX KJIAccaxX, Y4YUTEISIMHU,
neJaroraMu J0MOJIHUTENIbHOTO 00pa30BaHtsl) BHYTPH IIKOJIBI.

Pabora ¢ yueOHBIM MaTepuaaoM pa3zHO0Opa3HbIX (GOPM JaET BO3MOXKHOCTh KaXKIOMY
UX yYalIuxcsi MPOSBUThH CBOM CHOCOOHOCTH (B 00JIACTH CHCTEMAaTH3AIlMd TEOPETHUECKUX
3HAHWM, B O0JACTH pelieHUs] CTaHAAPTHHIX 3aaad, B OOJACTH PEIICHUS HECTaHIAPTHBIX
3amad, B 00JIACTHM WCCIIEIOBATEIBCKONM paboThl W T.a.). CuTyamuu ycmexa, CO3Jaroliue
MOJIOKUTENBHYIO MOTHBAIIUIO K JIEATEILHOCTH, SIBISIOTCS BaKHBIM (DAKTOpPOM pa3BUTHS
TBOPYECKUX M MO3HABATENIBHBIX CIIOCOOHOCTEN yUaluXcs.
Coaep:xanue u3yyaemMoro kypca B 9 kiacce



Kunemaruka

Crioco0bl onKcanusa MEXaHM4ecKoro ABwkeHus. Cuctema otcuera. [Ipsamonuneiinoe
nerkeHue. [IpsmonmHeliHoe paBHOMEPHOE IBMKEHHE MO MIIO0CKOCTH. [lepemerienue n
CKOpPOCTb IIPY PABHOMEPHOM MPSMOJIMHEWNHOM JIBUKEHUH 110 TUNIOCKOCTH. OTHOCUTEIBHOCTh
nBukeHus. CrokeHue ABkeHui. [IpuHuun HezaBucuMocTy ABuxeHnid. KpuBosmHeiiHoe
ABUKEeHHE. J[BIKeHUE Tela, OpOILLIEHHOTO MOJ1 YIIIOM K TOPU30HTY. PaBHOMEpHOE IBUKEHUE
10 OKPY>KHOCTH. YTII0Basg ckopocTs. [leproa u yactora BpameHus. CKOpocTh

Y YCKOPEHUE MPY PABHOMEPHOM JIBXKEHUU IO OKPY>KHOCTH.
Jlabopamopnvie pabomvi(c HCNOJb30BaHNEM 000pya10Banus «Touka pocTay):
N3yuyenue nBuKeHUsI CBOOOHO MAIalOIIETO TENa.
N3yueHne NBUKEHUS 11O OKPYKHOCTH.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO JIBHXKEHUS [IPU UCIIOIb30BaHUU TPEHAKEPA
«OeroBast TOPOXKKay.

Hctopuyeckas peKOHCTPYKIIUS ONBITOB ["auiiest o onpeeaecHu0 YCKOPEHHS
CBOOO/IHOTO ITaJIEHUS TEIL.

[TpuHIMIIBI paOOTHI TPUOOPOB JJIs1 UBMEPEHUSI CKOPOCTENU U YCKOPEHHIA.
[IpumeHeHne cBOOOIHOTO MaACHUS JJI1 U3BMEPEHUSI PEAKIIMH YETIOBEKA.
Pacuer TpaekTopun nBMKEHUA NEpCOHAXKEN pacckas3oB P.Pacmy.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OessMeNbHOCMU. YTEHNE U 00CYKICHHE TeKCTa
cTaTeil HHTEPHET-CalTOB, OOCYKJIEHHUE TOKIAI0B U MPE3EHTALIUNA, COCTABJICHUE U PEIICHHE
3a/1a4, 00CYXXJIeHHE crioco00B pereHus (moaroroBka k OI'D no ¢usuke).

JIlnnamuka

Nuepunanbhbie cucteMbl otcuera. Cuna. 3akoHsl HeroToHa. [[BHkeHME TENa MO
NENCTBUEM HECKOJIBKUX CUJI. J[BUKEHHE CHCTEMBI CBA3aHHBIX Tel. /J[MHaAMuKa paBHOMEPHOTO
JIBWKEHUSI MaTepUAIIbHON TOYKH IO OKPY>KHOCTH. Kitacchl cui. 3aKOH BCEMHPHOTO
TArOTeHHUs. /[BrmKkeHue mnaner. ICKyCCTBEHHBIE CITyTHHUKH.

Conneunas cucrema. Mcropus pazButus npeacrasiieHuil o Beenennoii. Ctpoenue u
sBoonus Beenennou.

Jlabopamopmvie pabomwi(c Hcnonb30BaHeM 06opynoBanus «Touka pocray):

M3mepenne Maccsl Tela ¢ UCIIONIb30BAHUEM BEKTOPHOTO PA3JI0KeHus cuibl. M3yuenue
KMHEMaTUKU U JUHAMUKHA PAaBHOYCKOPEHHOTO JBUKEHUA (Ha mpuMepe MalnHbl ATByna).
3Y4YEHHE TPEHUSI CKOJIbKEHUS.

prweprze memvl NPpOEKNIHbLX U ucciedo08amebCKux pa60m:

Hcropuueckas peKOHCTpYyKIKs onbIToB KynoHa 1 AMOHTOHA 1O ONpeIesIEHUIO
BEJIMYUHBI CUJIbI TPEHUS CKOJIBKEeHUs. [lepBble NCKYCCTBEHHbIE CITYTHUKU 3EMITH.



Kak oTnnuarorcst MexaHUYECKHE MPOLeCcChl Ha 3eMiie OT MEXaHUYECKUX MPOLIECCOB B
kocMoce? Tena ConHeuHoi cucteMbl. OTKPBITHS Ha KOHYUKE Tepa.

Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMeNbHOCU., YTEHUE U 00CYKICHNE TEKCTa
CTaTeil HHTEPHET-CANTOB, 0OCYKJEHHUE TOKIAI0B U MPE3EHTAINI, COCTaBJICHUE U PEIICHHE
3az1a4, o0CyKJieHue crnoco0oB pemieHus (nmoaroroska k OI'D no ¢usuke).

Nmnyabe. 3akoH coXpaHeHHs HMMITYJIbCA

Nmmynbe. I3MeHeHne nMityibca MaTepuaibHOM ToukH. CucTema Teil. 3aKOoH
COXPaHEHUS UMITYJIbCA.

prweprle memvl NPOEKNIHbIX U uccnedo08amebCKux pa60m.'

PeaktuBHoe nBrxenue B npupoze. Paccinenosanue A TII ¢ momomnipro 3akoHa
COXpaHEHHS UMITYJIbCA.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesAmeNbHOCMU. YTEHUE U 00CYKIEHUE TeKCTa
cTaTeill ”HTEPHET-CalTOB, OOCYKJIEHHUE TOKIA/I0B U MPE3EHTALIUNA, COCTABJICHUE U PEIICHUE
3aj1a4, 00CyxJieHre croco0oB penieHus (nmoaroroka k OI'D no gusuke).

CraTtuka

PaBHoBecue Tena. MOMEHT CUJIbI. Y CJIOBUS PaBHOBCCHA TBCPAOIO TCIIA. HpOCTI)IC
MCXaHHU3MBI.

Jlabopamopnvie pabomvi(c HCMOJb30BaHNEM 000pya10oBanus «Touka pocTay):
OnpeneneHre NEHTPOB MACC PA3IMYHBIX TeJ (TPU COC00a).
IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!

[IpumeHeHnne mpoCThIX MEXaHU3MOB B CTPOUTENIBCTBE: OT 3EMJISTHKU JI0 HEOOCKpeoa.
HccnenoBanne KOHCTPYKIIMM BEJIOCUIIEA.

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OessMeNbHOCMU. YTEHNE U 00CYXICHUE TeKCTa
cTaTeill HHTEPHET-CalTOB, OOCYKJICHUE TOKIAI0B U MPE3CHTAIINA, COCTaBICHUE U PEIIICHUE
3a/1a4, 00CYXXJIeHHE crioco00B pereHus (moaroroska k OI'D no ¢usuke).

MexaHnnuyeckne KoJjJe0aHusl ¥ BOJTHBI

Mexanuueckue kojiebanus. [IpeoGpazoBaHue SHEPTUH MPU MEXAHUYECKUX
KoJieOaHusIX. MaremMaTu4ecKkuil M Ipy>KUHHBIA MasTHUKU. CBOOOIHBIE, 3aTyXaIOIIHE U
BBIHYXJIEHHbIE KoJjieOanus. Pezonanc. Mexanuueckre BOJIHBL. J[JIMHA U CKOPOCTh BOJIHBI.
3BYK.

Jlabopamopmvie pabomwi(c Hcnonb30BaHueM o6opynoBanus «Touka pocray):
N3yuyenune koneOaHuii HUTSHOTO MasiTHUKA.
IIpumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

CrtpyHHbBIe My3bIKaJIbHbIE HHCTpYMEHTHI. KosiebaTenbHble CUCTEMBI B IPUPOJIE U
TEXHUKE.

Xapaxmepucmuka 0CHOBHbIX 8UO008 OesimelbHOCU. YTEHUE U 00CYKICHNE TEKCTa
CTaTeil MHTEPHET-CANTOB, OOCYKIECHHUE TOKIAIOB M MPE3CHTAINI, COCTaBJICHNE U PEIICHHE
3aza4, o0CykIeHrne crnoco0oB pemrenus (moAarotorka k OI'D mo ¢pusuke).



JJIeKTPOMATHUTHBIE KOJIEOAHUSA U BOJHBI

[Tepemennslii anexTpuueckuid Tok. KonedarenpHblit KOHTYp. BoIHYXI€HHBIE U
cBoOOgHBIE DM KoJieOaHusa. DM BOJIHBI M KX CBOMCTBA.

HpuMeprle membvl NPpOeKMmMHbvlX U UCCTIe008AMENbCKUX pa60m.'

[IpuHLIMTBI paguOCBsI3U U TeneBuaAcHUs. Biusaue OM uznydeHuil Ha KUBbIC
OpraHu3Mbl. MI3roToBJIEHNE YCTAaHOBKH ISl IEMOHCTPAIMK ONBITOB 110 DM,

OnextpomaruutHoe uznydenne CBU-neun. Mictopryeckast peKOHCTPYKIUS ONBITOB
Awmmepa.

Xapaxmepucmuka 0CHOBHbIX U008 0esimebHOCIU., YTEHUE U 00CYXKICHHUE TEKCTa
CTaTeil MHTEPHET-CANTOB, OOCYKJICHHUE TOKIAIOB M MPE3CHTAINI, COCTaBJIICHUE U PEIICHHE
3aj1a4, 00CyxJieHre croco0oB penieHus (nmoaroroka k OI'D no gusuke).

OnTuka

Hcrounuku cBeta. JlelicTBUS cBeTa. 3aKOH MPSIMOJIMHEHHOTO PaCIPOCTPAHEHHUS CBETA.
3akoH oTpakeHHs cBeTa. [locTpoeHne n300paskeHuid B TNIOCKOM 3epKalle.

3aKOH NPEJOMIICHHSI CBETA Ha IUIOCKOM T'PAaHULIE JBYX OAHOPOJIHBIX MPO3PAYHBIX
cpex. IIpenomnenue ceera B npusMe. Jlucnepens cBeta. SIBIeHUE IOJHOTO BHYTPEHHETO
otpaxkeHus. JIunssl. Tonkue nun3bl. [locTpoeHne n3o0paxeHuii, Co3aaBaeMbIX TOHKUMU
muH3amu. ['na3 u 3penne. Onruyeckure npudopsI.

Jlabopamopnwvie pabomvi(c HCNOJIb30BaHNEM 000pya10oBanus «Touka pocTay):
DKcnepruMeHTaIbHAs MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepeHne nokasareis NpesioMIIEHNs BOJIBI.

N3mepenne PoKyCHOTO pacCTOSHUSI COOMPAIOIIEH JIMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

Hctopus rcciieoBaHus CBETOBBIX SIBJICHUI.

Hctopuueckas peKOHCTpYKLUS Tesneckona ["anues.

H3rorosnenue kajaenaockomna.

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesimelbHOCMU. YTeHNE U 00CYKICHUE TEKCTa
cTaTeill HHTEPHET-CalTOB, OOCYK/ICHHUE TOKIAI0B U MPE3EHTAIIUNA, COCTABJICHUE U PEIICHHE
3az1a4, 00CyKJIeHne croco0oB permieHus (moarotoska k OI'D mo ¢puzuke).

du3zuka aToMa 1 aTOMHOI'0 sgJapa

Crpoenue aroma. ITornomenne n ucryckanue cseta aromaMu. ONTHYECKHE CIIEKTPBI.
Onsitel Pesepdopaa. [Inanerapnas moaens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsI0BOE U
MaccoBO€ Yuciia. SaepHble CUiIbl. DHEPTHS CBSA3M aTOMHBIX s/Iep. 3aKOH PaJMOaKTUBHOTO
pacnana. Anbda- u 6era-pacnazsl. [IpaBuna cmemenus. Snepueie peakuuu. [enenue n
CUHTE3 siaep. SAnepHas sHepreruka. Vicrounuku sHeprun ConHua u 3Be31. Peructpanus
AJIEPHBIX U3JTy4yeHUH. BnusHue painoakTUBHBIX U3IYyYEHUM Ha )KUBbIE OPTraHU3MBI.
Jlo3umeTpusi. DKOJIOTUYECKUE MPOOIEMBI EPHON SHEPTETUKH.

prweprze memvl NPpOEKNIHbLX U ucciedo08amebCKux pa60m:



Hcropus n3ydyeHus: aTroma.
N3mepenue KII/] conneunoi 6atapen.
HeBuauMmele u3iydeHus B CIEKTPE HATPETHIX TEIL.

Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMeIbHOCU., YTEHUE U 00CYKICHNE TEKCTa
CTaTeil MHTEPHET-CANTOB, 0OCYKJECHHIE TOKIAI0B U MPE3EHTAINI, COCTaBJICHUE U PEIICHHE
3az1a4, o0CyKJieHue croco0oB pemienus (moarotoska k OI'D no ¢uzuke).

@opMbI OpraHu3anuu 00pa3oBaTeJHLHOr0 Mpolecca:
- TpyNIoBas;

- UHAVBUAyaTbHAS,

- (pponTaNBHAS.

Beaymme TexHo10ruu:

M cnosb3yroTes 2JIEMEHTHI CIEAYIOLIMX TEXHOJIOTHIA: TPOEKTHAS, IPOOJIEMHOTO
oOy4eHus1, THPOPMALIMOHHO-KOMMYHUKALMOHHAs, KPUTUYECKOTO MBIILIEHHUS, TPOOJIEMHOTO
Jyajnora, urposasi.

OcHOBHBIEC MeTOABI PA0OTHI HA YPOKeE:

BCI[YH_[I/IMI/I METOJaMH O6y‘—ICHI/I$I ABJIAROTCA. qaCTHqHO-HOHCKOBOﬁ, MECTO
MAaTCMaTH4YCCKOTI0 MOJCIINPOBAHUS, aKCHOMAaTUYCCKUM MCTOM.

DopMBbI KOHTPOJIA:
Tak Kak 3TOT KypcC SIBJISI€TCS JOMOJHUTENBHBIM, TO OTMETKA B 0aJlaX HE CTaBUTCA.

VYyammiicst y9uTCsi OIICHUBATh CEOs M IPYTUX CaM, YTO MO3BOJIAET Pa3BUBATh YMEHUS
caMoaHaJIi3a M CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JJMYHOCTHU
yJauierocs. BelsiBieHre NpOMEKYTOUHBIX U KOHEUHBIX PE3YJIbTATOB YUYAIIUXCS MTPOUCXOIUT
4yepes3 MPaKTUYECKYIO IS TEIbHOCTD; 3a4€THBIC PA0OTHI:

* TeMaTuyeckas noA0opKa 3a7au pa3InyHOrO YPOBHS CI0KHOCTH C MPEICTaBICHUEM Pa3HbIX
METO/IOB PEUICHUS B BUJIE TEKCTOBOI0 JOKYMEHTA, Mpe3eHTannu, G-
AHUMAIHH, BUIEOPOJINKA Wi WED - cTpaHuibl (caiita)

* BBICTAaBKa IIPOECKTOB, ITPE3CHTALN;

* JIEMOHCTpAIUS SKCIEPUMEHTA, KAUECTBEHHOM 3aja4M C KAYECTBEHHBIM (YCTHBIM WUJIU B
BH/JIC PUJIOKEHUS, B TOM YHMCIIe, TPE3CHTaI[Mel) OTMCaHUEM Mpoliecca Ha 3aHSITHH,
(decTrBaie HYKCIIEPUMEHTOB; (PU3NIECKUE OTUMITHAIBI.

KanengapHo-temaTH4eckoe NJiaHUPOBaHUE

Ne Pasznen, Tema 3aHsiTHSA Koa-Bo Hara




n/n 4acoB IJ1aH paxr
1 BBognoe 3anstue. UHCTpyKTax 1o TEXHUKE 1
0€30I1aCHOCTH
KHUHEMATHUKA 7
5 CrniocoObl onucaHusi MEXaHUYECKOTO ABM)KECHUS 1
IIpssMonMHENHOE PABHOMEPHOE IBHKEHUE 110 1
3 wiockocTu? CMOTpPS U3 Kakoi TOYKU HAOII01aTh
4 OTHOCHUTEILHOCTD ABMKCHUS. CI0KCHNUE OBHXKCHUM. 1
Jlabopamopnvie pabomul: 1
5 «3yuenue nBUKEHUsI CBOOOIHO MAAAOIIETO TEIay,
«3ydyeHue IBMKEHUS TeJa 10 OKPY>KHOCTH»
Kak u kyna nonerena BuiiHeBas koctouka? Pacuer
6 TPACKTOPHUH JBMKCHUS TEJ U TIEPCOHAKEN pacCKa3zoB 1
P.Pacms 0 Mronxaysene
HcTtopuueckasi peKOHCTPYKIs onbIToB ["anuies mo
7 OIIPE/IEIICHUIO YCKOPEHUS g. 1
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS MTPU
8 WCIIOJIb30BAaHUU TPEHAXKEpa «OeroBast JOPOKKay. 1
JUHAMKA 8
Cuna Bonu, cuiia YOeKISHUS WK CUila - pu3ndeckas
9 BeNTMYMHA? 1
Jlabopamopnas paboma:
10 1
«3MepeHne Macchl Tena»
11 JIBM>keHue Tea o ASHCTBUEM HECKOJIBKUX CHJI 1
12 JIBUKEHUE CUCTEMBI CBA3aHHBIX TEJ 1
13 Jlabopamopuvie pabomul.: «3yuenue TpeHus 1
CKOJIbXKEHUS»
14 JlnHaMuKa paBHOMEPHOI'O JBUKEHUS 110 OKPYKHOCTH 1
Hcropus pa3BuTus npeAcTaBieHuil 0 BeeneHHOM.
15 Conneynas cucrtema. 1
OTKpbITHS HA KOHYUKE TIepa. [lepBbie HCKYCCTBEHHBIC
16 CIIyTHUKH 3EMIIH. 1
UMITYJbC. 3AKOH COXPAHEHU S 3
NMITYJBCA
17 Kak BbI IXTYy Ha30BeTe... 1
18 PeakTuBHOE NBHYKEHUE B IPUPOJIE. 1
PaccnenoBanue [ITII ¢ moMoIpio 3aKOHa COXpaHEHUS
19 UMITyJbCca 1
CTATHUKA 2
Jlabopamopnas paboma:
20 «OmnpeneneHne MEHTPOB MAacC Pa3IMYHBIX TeN (TpU 1
croco6a)»
21 [TpuMeHeHne MPOCTHIX MEXAHNU3MOB B CTPOUTEIIbCTBE: 1




0T 3eMJIIHKH 710 HeOockpeba

MEXAHUYECKHUE KOJIEBAHUA U BOJIHbBI

3
22 Buasl MasTHUKOB U UX KOJIEOAHUI 1
23 Urto nepeHocut BosHa? 1
24 KonebarenbHble CHCTEMBI B TPUPOJIE M TEXHUKE 1
SJIEKTPOMAI'HUTHBIE KOJIEBAHUSA U
BOJIHBI 2
25 DKcrnepuMeHTalIbHas [TPOBEpKa cBOMCTB DM BOJIH. 1
Uccnenosanue snekrpoMaruuTHOTO M3nydenus CBY-
26 neqn 1
OIITUKA 4
27 H3roroBieHne MO Kalae1I0CKoma. 1
DKcrepuMEHTAIbHAS TPOBEPKA 3aKOHA OTPAKCHHUS
23 CBeTa. 1
Jlabopamopnas paboma:
29 1
«M3MepeHne moka3aTeisi MPEJIOMIICHHS BOIBDY
Kak oTnnuarorcst moka3aTeny MpesioMIICHUS [IBETHOTO
30 CTEKJIa 1
DOU3UNKA ATOMA U ATOMHOTI'O SAJIPA 4
[TornomieHre u UCITyCKaHUE CBETAa aTOMaMH.
31 OnTu4eckue CreKTpPh. 1
32 N3mepenne KI1J] comneunoit 6atapen 1
BnusiHue pagnoakTUBHBIX M3Iy4€HUN HA JKUBbBIE
33 OpTraHU3MBbI 1
34 CriocoOBbI 3aIUThl OT PaAHOAKTUBHBIX U3ITy4eHUN 1
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